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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .1 7(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 21 
December 2007 has been entered. 

Claim Rejections - 35 USC §103 

Claims 1, 2, and 10-12 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U.S. Patent Application Publication to Bazan et al. (US 
2004/01 42206 A1 ), and in view of article to Yu, et al. (1 5 February 2001 ). 

With respect to Claims 1 and 2, Bazan et al. teach an organic electroluminescent 
device (Abstract) comprising: 

• a hole injection electrode (31); 

• a hole injection layer (32, 33); 

• a light emitting layer (34) ; and 

• an electron injection electrode (37) in this order, wherein: 

o said hole injection layer (32, 33) includes a first hole injection layer 
(32) and a second hole injection layer (33), said second layer of the 
hole injection layer being a hole transporting layer (33); 
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o said first hole injection layer (32) having a property of absorbing not 
less than 10% of ultraviolet light having a wavelength shorter than 
380 nm, and including a phthalocyanine-based compound with a 
metal center (Paragraph 51 ); 
o said second hole injection layer (33) including a fluorocarbon 
(Paragraphs 45-46). 
Bazan et al. do not specifically teach copper as the metal within the complex. 
Yu teaches copper phthalocyanine (CuPc) as the hole-injection layer in an 
organic electroluminescent device, wherein the CuPc enhances the injection of holes in 
the layer (Abstract, Page 2343 Column 1 Lines 11-14, and Page 2347 Column 1 Line 
14). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to employ copper, as suggested by Yu, as the metal in the phthalocyanine 
compound of Bazan et al., to take advantage of the hole injection enhancing properties 
of CuPc, thereby achieving high electroluminescence performance with lower driving 
voltage necessary and higher efficiency in the device. 

With respect to Claims 10-12, Bazan et al. further teach that: 

• said first hole injection layer (32) has a thickness greater than 5 nm and 
smaller than 15 nm (Paragraph 54); and, 

• said second hole injection layer has a thickness greater than 0.5 nm 
(Paragraph 49). 
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Claims 1, 2, and 10-13 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U.S. Patent Application Publication to Kubota et al. (US 
2002/0113241 A1), in view of Yu, et al. 

With respect to Claims 1 and 2, Kubota et al. teach an organic 
electroluminescent device (Paragraphs 99-100) comprising: 

• a hole injection electrode (Paragraph 100); 

• a hole injection layer (Paragraph 100); 

• a light emitting layer (Paragraph 100); and 

• an electron injection electrode in this order (Paragraph 100), wherein: 

o said hole injection layer includes a first hole injection layer and a 
second hole injection layer, referred to as the hole-transport layer 
(Paragraph 100); 

o said first hole injection layer having a property of absorbing not less 
than 10% of ultraviolet light having a wavelength shorter than 380 
nm, and including a phthalocyanine-based compound (Paragraph 
104); 

o said second hole injection layer including a fluorocarbon 
(Paragraph 146). 

Kubota et al. do not specifically teach copper as the metal within the complex. 
Yu teaches copper phthalocyanine (CuPc) as the hole-injection layer in an 
organic electroluminescent device, wherein the CuPc enhances the injection of holes in 
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the layer (Abstract, Page 2343 Column 1 Lines 11-14, and Page 2347 Column 1 Line 
14). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to employ copper, as suggested by Yu, as the metal in the phthalocyanine 
compound of Kubota et al., to take advantage of the hole injection enhancing properties 
of CuPc, thereby achieving high electroluminescence performance with lower driving 
voltage necessary and higher efficiency in the device. 

With respect to Claims 10-13, Kubota et al. further teach that: 

• said first hole injection layer has a thickness greater than 5 nm and less 
than 15 nm (Paragraph 150, Line 2); and, 

• said second hole injection layer has a thickness greater than 0.5 nm and 
less than 3 nm (Paragraph 150, Line 3). 

Claims 1, 2, and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over U.S. Patent Application Publication to Sakakura et al. (US 2002/0153831 A1)and 
in view of Bazan etal. 

With respect to Claims 1 and 2, Sakakura et al. teach an organic 
electroluminescent device (Paragraph 2) comprising: 

• a hole injection electrode (Paragraph 105); 

• a hole injection layer (Paragraph 105); 

• a light emitting layer (Paragraph 105); and 

• an electron injection electrode in this order (Paragraph 105), wherein: 
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o said hole injection layer includes a first hole injection layer and a 
second hole injection layer, referred to as the hole transport layer 
(Paragraph 105); 

o said first hole injection layer having a property of absorbing not less 
than 10% of ultraviolet light having a wavelength shorter than 380 
nm, and including copper phthalocyanine (Paragraph 106); 
Sakakura does not teach said second hole injection layer includes a carbon- 
based halidefluorocarbon. 

Bazan et al. teach a carbon-based halide fluorocarbon of 2, 2', 7,7'- 
tetrakis(diphenylamino)-9,9',-spirobifluorene for the second hole injection layer of an 
electroluminescent device (Paragraphs 45-46), wherein the fluorocarbon is a material 
preferred for the layer due to its small ionization potential, high transparency to visible 
rays, high hole mobility, excellent stability, and low occurrence of generating impurities 
that would serve as a trap during production or use of the device (Paragraphs 45-46). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to employ the fluorocarbon material of Bazan et al. in a hole injection layer in 
the device of Sakakura, to provide a hole-injection layer that has high efficiency due to 
its material properties, as suggested by Bazan et al. (Paragraphs 45-46). 

With respect to Claim 14, Sakakura et al. teach a method of manufacturing an 
organic electroluminescent device (Abstract) comprising the steps of: 

• forming a hole injection layer on a hole injection electrode (944; see 
Paragraphs 104-105); 
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• forming a light emitting layer and an electron injection electrode in this 
order above said hole injection layer (Paragraph 105); and, 

• wherein said step of forming said hole injection layer includes the steps of: 

o forming a first hole injection layer made of copper phthalocyanine 
having a property of absorbing ultraviolet light (Paragraphs 105- 
106); and, 

o forming a second hole injection layer on said first hole injection 
layer by plasma chemical vapor deposition (Paragraphs 104-106). 

Sakakura does not teach said second hole injection layer includes a carbon- 
based halide fluorocarbon. 

Bazan et al. teach a carbon-based halide fluorocarbon of 2,2', 7, 7'- 
tetrakis(diphenylamino)-9,9',-spirobifluoreneforthe second hole injection layer of an 
electroluminescent device (Paragraphs 45-46), formed by vapor deposition (Paragraph 
48), wherein the fluorocarbon is a material preferred for the layer due to its small 
ionization potential, high transparency to visible rays, high hole mobility, excellent 
stability, and low occurrence of generating impurities that would serve as a trap during 
production or use of the device (Paragraphs 45-46). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to employ the fluorocarbon material of Bazan et al. in a hole injection layer in 
the device of Sakakura, to provide a hole-injection layer that has high efficiency due to 
its material properties, as suggested by Bazan et al. (Paragraphs 45-46). 
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Response to Arguments 

Applicant's arguments filed 21 December 2007 have been fully considered but 
they are not persuasive. 

With respect to the Bazan reference, the Applicant assets that Bazan does not 
teach a fluorocarbon as a second hole injection layer. The examiner respectfully 
disagrees. 

This argument seems to be asserting that the second hole-injection layer of 
Bazan cannot be part of the hole injecting layer, because it is referred to as a hole- 
transporting material in the Bazan reference. However, the examiner cannot find any 
structural or functional limitations in the claimed second hole-injection layer of 
fluorocarbon that would distinguish the Applicant's fluorocarbon over the fluorocarbon of 
Bazan. Additionally, the specification states that the second "hole injection layer" need 
be "capable of promoting the injection of holes and reducing the initial drive voltage" 
wherein a fluorocarbon - preferably including an amine-based material - will meet this 
requirement (see Specification, Page 12). 

Bazan teaches that a hole-injecting layer (32, 33) comprises a first layer (32) and 
a second layer (33), wherein said second layer (33) includes a fluorocarbon of 2, 2', 7,7'- 
tetrakis(diphenylamino)-9,9',-spirobifluorene (Paragraphs 45-46). Consequently, Bazan 
is considered to teach a second hole injection layer made of fluorocarbon. 

With respect to the prior art rejections of the claims, the Applicant asserts that the 
invention of the instant application recognized unexpected effects over the prior art, as 
both initial drive voltage and voltage increase after irradiation are reduced with the use 
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of both CuPu as the first hole injection layer material and CFx as the second hole 
injection layer material (see Remarks, Pages 6-7). The examiner respectfully disagrees. 

According to the table provided in the Applicant's Specification, and as seen in 
Applicant's Remarks, Page 6, an reduction in initial drive voltage is expected by using 
CFx as a hole injection layer material (see comparative example 1), and a reduction in 
voltage increase after photoirradiation is expected using CuPu as a hole injection layer 
material (see comparative example 2). Therefore, each material acts as expected, so 
that the use of both materials results in achieving both of the voltage reductions 
expected for each material. 

Consequently, this argument is not persuasive. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to ANASTASIA MIDKIFF whose telephone number is 
(571)272-5053. The examiner can normally be reached on M-F 7-4. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Edward Glick can be reached on 571-272-2490. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/A. M./ 

Examiner, Art Unit 2882 
03/06/08 

/Edward J Glick/ 

Supervisory Patent Examiner, Art Unit 2882 



